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Aim: 
To introduce smoothing methods applied to different spatial data types used to describe spatial variation in risk 

Content
This session will focus on the use of kernel density estimation to smooth point process data. Additionally, we will look at interpolation methods applied to point-level data, focusing on inverse distance weighted interpolation and kriging. Concepts of kriging and geostatistics, such as spatial autocorrelation and semivariogram analysis will also be covered. Specifically, we will cover

· Kernel density estimation
· Spatial autocorrelation
· Inverse distance weighted interpolation
· Semivariograms
· Kriging
· Introduction to model-based geostatistics. 

Software and key packages:
· R: geoR, plotGoogleMaps, spatstat, lme4, sp, raster


Key readings
Kleinschmidt, I., M. Bagayoko, G. Clarke, M. Craig and D. le Sueur (2000). "A spatial statistical approach to malaria mapping." Int J Epidemiol 29: 355 - 361.

Pfeiffer, D., T. P. Robinson, M. Stevenson, K. B. Stevens, D. J. Rogers and A. C. Clements (2008). Spatial analysis in epidemiology, Oxford University Press Oxford. Chapter 6

Other good resources
geoR tutorials - http://www.leg.ufpr.br/geoR/geoRdoc/tutorials.html


Examples presented in seminar
Clements, A. C., E. Bosque-Oliva, M. Sacko, A. Landoure, R. Dembele, M. Traore, G. Coulibaly, A. F. Gabrielli, A. Fenwick and S. Brooker (2009). "A comparative study of the spatial distribution of schistosomiasis in Mali in 1984-1989 and 2004-2006." PLoS Neglected Tropical Diseases 3(5): e431.

